Family list 

6 application(s) for: JP2000079366 (A) 

1 APPARATUS AND METHOD FOR FILM FORMATION 

Inventor: ITO SHINICH1 ; OKUMURA KATSUYA Applicant: TOSHIBA CORP 

EC . IPC: B05D1/26; B05C5/00; B05C13/00; (+12) 

Publication info: JP2000079366 (A} — 2000-03-21 
JP3842487 (B2) — 2006-11-08 

2 METHOD FOR FORMING FILM 

Inventor: ITO SHINICHI ; OKUMURA KATSUYA Applicant: TOSHIBA CORP 

EC . IPC: B05D1/26; B05D3/00; H01L21/027; (+3) 

Publication info: JP20G6314997 (A) — 2006-11-24 

3 METHOD FOR FORMING FILM 

Inventor: ITO SHINiCHI ; OKUMURA KATSUYA Applicant: TOSHIBA CORP 

EC , ipc: B0SD3/00; B05D1/26; H01L21/027; (+3) 

Publication info: JP2006314998 (A) - 2006-11-24 

4 Method of forming liquid film 

inventor: ITO SHINICHI [JP] ; OKUMURA Applicant: TOSHIBA KK [US] 

^ TS B U 0 Y 5C5/0 P 2B1 ; B05C5/02E2; (+3) IPC: B0SC5/02; B05C11/10; G03F7/16; (+8) 

Publication info: US6231917 (B1) — 2001-05-15 

5 Apparatus and method of forming liquid film 

Inventor: ITO SHINICHI [JP] ; OKUMURA Applicant: TOSHIBA KK [US] 

^ TS B U 05C5/0 P 2B1; B05C5/02E2; (+4) IPC: B05C5/02; B05C11/10; G03C1/498; (+10) 

Publication Info: US2001036512 (A1) - 2001-11-01 
US6372285 (B2) — 2002-04-16 
§ Apparatus and method of forming liquid film 

Inventor: ITO SHINiCHI [JP] ; OKUMURA Applicant: TOSHIBA KK [US] 

^ TS B U 05C5/0 P 2B1; B05C5/02E2; (+4) IPC: B05C5/02; B05C11/10; G03C1/498; (+10) 

Publication info: US2002094370 (A1) - 2002-07-18 
US6660091 (B2) — 2003-12-09 



Data supplied from the esp@cenet database — Worldwide 



APPARATUS AND METHOD FOR FILM FORMATION 



Patent number: 
Publication date: 
Inventor(s): 
Applicant(s): 
Classification: 
- international: 



JP2000079366 (A) 
2000-03-21 

ITO SHINICH!; OKUMURA KATSUYA 
TOSHIBA CORP 

B05D1/26; B05C5/0Q; B05C13/Q0; G03F7/16; H01L21/027; 
B05D1/26; B05C5/00; B05C13/00; G03F7/16; H01L21/02; 

(IPC1-7): B05C5/00; B05C13/00; B05D1/26; G03F7/16; 
HO 1L2 1/027 



- european: 

Application number: JP1 99901 73020 19990618 

Priority number(s): JP19990173020 19990618; JP19980173021 19980619; 
JP1 99801 851 33 19980630 



Also published as: 

JJP3842487 (B2) 



Abstract of JP 2000079366 (A) 

PROBLEM TO BE SOLVED: To suppress the 
mixing of a liquid film with impurities in selectively 
forming the liquid film on a substrate and to 
uniformize the thickness distribution of the formed 
liquid film. SOLUTION: A liquid supply unit 10 having 
a liquid supply nozzle 11 is arranged above a 
substrate 15 to be treated. A film forming area and a 
film non-forming area are set to the substrate 15 to 
be treated and a constant amt. of a liquid 13 is 
continuously ejected to the substrate 15 from the 
nozzle 1 1 . The substrate 15 and the nozzle 1 1 are 
relatively moved by a unit moving part 16 and liquid 
absorbing suction parts 12a, 12b are arranged 
under the nozzle 11.; When the nozzle 1 1 is moved 
by the unit moving part 16 to become such a state 
that the liquid 1 3 ejected from the nozzle 1 1 is 
supplied to the film non-forming area, the liquid 1 3 is 
absorbed by the liquid absorbing section parts 12a, 
12b and the supply of the liquid to the substrate 15 
is cut off. 
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* $ ti t v>/«c i ^!4^±!i7j<¥M«B $ hX v ^5 0 w co 

wassi s^m^ i«is±«w 

RcDfi»ff 5 y h 8 0 , 1 <0«*ffc£a 

= y b 8 0 Sr«H&i-5t«>0*-5' hfc»SP 1 6 20 

£;h/o^ 0 SfrWft^^y h 8 oil, S»V^ 

i i, 3tB8*fsi5 (*ii^s 2, mms 3) , 

£tftt&8 4, S£ftlli|JtSl56 3 a. 6 3b*WLTV> 
3 0 

[0 0 7 2] jRfrfttt/ X/u 1 1 tt, IS»aS« 1 5 K 
SL«1 3£P±[ijt5 0 3t«W»8 2li, ^^B^^ 

3tS;«it1-5. ftKft$8 3!l, 3t3&W95 8 2 *^Wfc 

*<fc©-efc$, ^?fctW-(tW8 4ti, £££«8 4 30 

/X/Hla^ Pitb $ tifci^tt 1 3 tomTlJfa % 
[0 0 7 3 ] fcfc, 5:i 

a. zz.x*m?mttz. mmtz&mm 40 
j; 19 7 7 -< /^^ns $ tit- m$M<» zt%^0o a 

7# 4,1'; - t 0*r - - 

[0074] r. cof&fttfe^- y h 8 o xix was 
*ft 5 0 x>i SS 1 5 in*f UtjR 

g*}£|5 1 6 MTfSft:^ / X/U 1 1 trffihir oZHtl 50 
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0, SRl 5i:»l 3MI«L, 4 
[0 0 7 5] Sffil 5--,mi J 'T P 1 Z\* 

SB 8 2 £-£3. r^Tfefl, )tSMSE8 3fc 

^ q, il i i i l . 4< T 'J ' 

«£#8 4b£llt^5 c 8 4 "Cli, 

r££SPJt£;ixfc#x££*t8 4 b#J££U ZieoKJSI- 

•<zm vti 1s7.it, wm& ^ 1 1 b stffl $ ti 6 

Ifi]«r3£ML-t, »tt«S6 3bi:«l 3Sr@JiS$* 

•5 0 zolx, mmm/^jui lfrbmm&mi 5 
^if*i3«w*^5, <c*i, flWa^^!*:# 

KZffie 3atiD«ftl 3%BHS-rSri:t^T'fo 

[0 0 7 6] B 9 (1, fJiafg^S^KSti-TSS 1 5 
t±ffi@T'fe3 0 1 9 (l^r**^'^-^ 1 4 a II, 3 

awi^stifcffi^^-^ 1 4 b il, *^?*;f W(t 

$8 4K-C#*$r?&4£-&-fcfc t<75lK (IHW^fiK) 
[0 0 7 7] 4 aflSffiJil-^^Hfc 

/^-y«4i«Kl*U ^/^-yi 4b!4£ 

tt± t jg^ $ Hfc/^ - ^i s ft * 3 a* a 

[0 0 7 8] ]£fc, «*[e3iR^ 63a, 63b t«Sr 

laite-f ffi^B^e 3 a, 6 3b<nm>t>mft 

5 C z\(DMWtLX, 0iot#tl5t, mfftSK^ 

6°3a, 63b«T^!~, tSb\zmm±U8 5 a, 8 

a, 6 3b©l^biW«l«il8 5a, 8 
5bT«-f5it^-c-§5 0 ft*3s SnBS±SB8 5 
a , 8 5 b W»f4, «f4«^ 6 3a, 6 3 b COgl 9 

[0079] ftfc, mLtmm^-'y hx-a, m 

ft* l-L ;1 £^ r ^ " ' _'t u H - ' fc J 'iU 

^ =rf] L _, _ ' J - iii^ IF 'j r J 

mm fa ttMitm vxwmz-mt $ *s 1 5 ic 

^J.t^So SHK.ih^8 5 a, 8 5 b Si, 05, 0 
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tar 

[0080] tot, j xiv(DwwMKtm^^, m 

* ©mMt-ln v x> i l tt 7 £)v<D®W\75fii (m 
Wd \?MW&\M§ la, 91b SrlflgU iitf^iSlI- 

fjSft |»fg[S Ola, 9 1 b i it, fiJi£LfciRfr!»5IW 1 
2a, 12b, 62a, 62b £$£{£01X815 

6 3 a, 6 3 b, #*!!fc#ti-rtS7 2 a, 7 2 b tffift 10 
H|lKffi6 3a, 63b, fttr^f*$#ltW8 4 fcjfctt 
6 3 b*»^"tfcPf*-C*)5. 7X/H1 

W^MI^ftMXLTk&VV ft** 
HrlSfcfSftlsWSlSS*' l ofoi; LT, vvfix0>iitT#lfl) 
tat tr m-vM fo®V(SL®~?®Utz i 5 t-c t & 

v\ 

10 0 8 1 ] &TfC, 7 lflH^L-C 1 
012-19 Mfc^T, H 1 1 £P3~^»(-!±^l-^ 

[o o s 2] 0 1 2\z^-rmm^-v h±, 

3&/XVH l©#»#fl0-#fcftftjSSrS9 i 
Lfcfcjre&S. r«jS^-f hfcffl^5»£l- 

[ 0 0 8 3 ] *fc, 0 i 3 fc^-rffifHftfc^y htt, 
X/M iroWi»-^»» 9 1 
£E«Lfc«fi£-cfc5. :ro«f^=^Hl 30 

I J, ^#»gE9 l^^EMSa$tL-C^5fcfe, tttb 
[ 0 0 8 4 ] IS 1 4 , 19 ^t^TOS^ y b ft, 

0 1 i'r ' _nr «- - 1 ' ^ - 7 ' < 

f*c??n±tti P*»** 5 £ 5 K7 X> 1 1 ftU«KirtH5 
. niiJi'^iilt - - Jr ' U l i' - 

ixfc X> 1 1 5 Ms 4( 

• tW it|^---y b-eit, a*f 3 ftvU^M25i]ME?iJ^ 
H /riiffiiWS 9 l £J*tf£ 5 *lvWtSJS"**3ft 

[00 8 51 016 (a) , (b) X. 

IV SS 1 5 1 3 mm 16(a) 

-£s 5-^*1 3<7>ftlt£»+6 

1 6 ( b ) K9f<f a z id i 5 fciSttft!^ y 
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& ntas * ftfcffitt 1 3 »-§-t- a 7 ^ » ± 

Ili'Jv't^-Himt^ '^^"H 
1 P v -r] i ' i -r'l 1 > f" ^ 

Sffi i 5 ±^f»H\ -A^"14 1©I« iST 

loose] /xyKD#»5$a mm<nm&i mm 
[ 1 1 1 1 - - ] i^j Hi 1 ■ 1 - " * ^ -Mr 

[0 0 8 8] Ell 7 (a) Hil 7 (d) ft, 

20 77^V b^-7 4 2#*ffll^fi)E*HT^5 

[0 0 8 9] El 17 (b) \Z7f,i-X'jK, ¥~ 

/X/HlHt501 ( a ) -Ell ( c ) 
(i^Utffift*(&^= v b 1 0 S:, £S 1 5 iC^LTff 

y|>^4 2 ^t«MM»; E E P^J 1 5 1 
30 lOp 4 0 /i m ij-h/i^ / X/l,iiff 

[0 0 9 0] »(7»f**t7 X;H 1 1 ~ 1 

utmmzmi 21-1 27*^1-502^^ 

Wij5iclISl2 0^ffl^T, EW«»4 11» 

mim*u'>~ r©fct, mi? (c) 

Si^tTIl, HM6SJii«?i«4 1 l(?MM^»t 

U ftff^^-y hW^idiiS^l 0 Omm/secll 
40 LT, llff 0 , 0 5 5 v mffMmWmmt 4 1 2 & 

[0091] %z lx, wfc&ifcvfeT&^-^y?* 

ffofcg*, 017 'd. , -ft - - C^H^i'l 

5 if±ff 4,9 - 1 41 lhtl ^ rt 1 

[0 0 9 2] itM. SWKitSf 4 l»fifelItP«!- T 
50 EEP^ffl«rStRftl^*Lfc 0 i-v 5 * 



17 

fc c nr^sttg©^* 1 . 5%tu w 

#3.= y b (D®mmm 5 O mm/seed L77 t £ 5, 
[0 0 9 3] *HKBimi, 

5 ^ t II i "9 , « ? t£<© li* S> o f 

t , $ f> t-f- v 7lE«£ J; "9 * £ < t 5 ^ t i-X £ fc 0 
[0 0 94] 4*3, Kftg&ih8\ w/? 
©fifeffltii, &<DXgfcJ;0fT 5 r i tW?S>5. ill 

7 (b) i^Lfclfl^fL Hi 8 (a) 

ntms:fftJi*t, htrsffii 6 1 1 *wa»i 

1 5±|i-#t«TL, U^* W«l 6 1 2§r« 

$t5 0 

[0 0 9 3 ] SSI 5±^-1Si::iilT$nfci^^ Mt 

jgS 1 6 1 1 © 5 *», EE P^ffl 1 5 1 ±lC«TSnfc 
VV* htfiffift 1 6 1 1 ti, E E P«ffl 1 5 1 ©SSSr 
#D^TEEPf«$]l 5 1 ©EfflK&ftlLfco rcDi 
9 E LjfflWW fffiliRl 16 12 $rft#Lfc 

ft, ^-^i&afcffofci ^3* 018 (b) Sr^Ti: 
EEPg^Jl 5 lii#«LT^<^ i 9, b 

*«gsani 6 1 2*K£4ii.5ELi&a!fcj!«Lfc. y 

±lCfc9, SSI 5 <D77-i J- "S 4 2ji£l&< 

awflfj^v^^ bin 6 1 srrimt-rs- t^-e 

[0 0 9 6] 4*3, HUfdT7^ yybv->?4 2©#J* 

siffiictDErff-r-ii^* Mil e i ©igj?aw< 4ofc 

[0 0 9 7] [® 3 |Mt§] *^KJgll^t±, *3BW 
©±iC, ffS3mmWA l N x*»e>* 5**03*6** 

[0 0 9 8] **te^H-C1i, 06 (a) -0 6 (c) 

[0 0 9 9] 4*5, ftffl Lfc«E#«felt3-= y b 

X/i^©fig^Hiil 0 0 /imtfcS, fJlE/X/nZ) 
qroff^lt, 4 0 /j ffl 4 0 na<DiE^M^h?>. 7.(7>g 
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[0100] r^'i? i - - nri e £>l 

# ft tffi-oT#f) £*Tlg®J&iHT o - iSI " r, n'e lit 

i 7i ' n I'iFl 1 i-i r ' 

[0 10 1] =g-^f|:{ft|&/X.^^fcttai^ix5E 

jft^-v&J&SLfceL 4 0 OgTSffitO^SrfrV^ 

[0 10 2] +7- i+t - 1-^1 — - i-St 

tit^fiV\ t-^- Mft=AiNx, fc-*- 

o,s:^p^*!fofc>r5, jas^-ttas-o. 2«x- 
[p] -c^*« t c 5 ) -e#^ t fciaH/^ ? - yfcat l r 

-mmmm^±Ltc a tit, utmMmsx^ft 
fee 

[0 10 3] [^4^iiW ^^fe^S'C!". *«W 
Wft^^J:^, ff$3mm»A 1 Nxi^Wftil 

[0104] @ 1 6 { a ) , ( b ) }' 

PWj^Rti, 4 0,um 4 0 nn<DJEjj&~?t>Z>* 

[0105] z<Di?mmm*^x, %zmm 
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LT, ^tff«l^^-^^Mtfef« 4 0 0jfT*S 

[oio6] *mmnx-ftf8LLt$m'<9-y£-Mir 

0It©«MlTofci l^,, fiS«-tt^-0. 2JS"C 

nxwmwfi^ c s ) -ems t fciHifw - ^ 1 x 
[0107] ffi5mmmi mm 20 

£ / X;u t ffitttttfffi 4:8 *> , ' ft $ 
[0 10 8] IRftty&yX^tiSfrSBrlBSSr-Wttfc 

g,^oymmtx\ -ffrfrhi&mmmmvx 

t «ft©fM£^T ^ t V ^ fll^t i: 5 & 30 

|0109]120 (a) ft, *%W<Dm 5 
II, H20 (a) -SI 20 (c) it, ffiEIS^JMliS 

[Oil 0] - M^J^.an ' ' ' ' l " 

5 1 mti&mu 9 e irir tr^5. ^> 9 5 

ict S&fflSSl 5£»LT!»1 3^siffl+5o » 

x;wg 5 tmmmnv 6 ta, e^m-ii*^ 

I£#«iS9 6}±, SW* 
It 7 X;i/ 9 5 05 / Xyv p offi $ t ft&SSttt 1 5 t <D 

kiss savers, 
[oiii] r »i 5 i'«^ttfcitWtfliSt^ 

[0112] SI 2 0 (a) iz^irtol^ 7 ^ 4 ^ yh 

4 2£*S£^t3»«Sffil 5i\ 
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J X/P 9 5 ^Efi $ fix V ^ . » #*& / X/U 9 
5 £14, :«yX;V9 5 7 X/kfM 9 7 

[o i i 3] SSi hit-' r^iri i-r n " u 

/ %)V 9 5 * J Xj^mU 9 7 £ J: ^ #tb $ *o 
- j i -lH.ULTSfil 5_b£0jS 

9 5^fdt5fetTU WTOST?^^ 

[0 114] Jfc^-C, 0 2 0 (b) id^-f ±51^ S# 
hv-^ 4 2 («fi» Wi&S±MS1- 

5„ 1-5 1 , mmmu eest / 9 5 ^bstai $ 

H£<t 5 , SS 1 5 ±-witf* 1 3 «ffi|&^S»rSn 

h^-y 4 2«i&«Ji^!±T^ ; £t, 02 0 (c) Ktf 
b £s «ft:*»fSiS 9 6 \z J; 5«# 1 3 ©iffi»f A^B^ 
Six, S«l 5±^««^1 3©f*l^ffPSHS 0 

[o 1 1 5] 111 2 in, ^mmm^mvmmo 

[0 116] «©SPft/^«IW?:-ff 

mxtt. mmmmi-mmmm-tm^i, m 

X/uSriiS ^ * 5 ^ t £ J; 9 , FJtS» W©^£^^ 

£ ± s *a^f if w ix»*«fe m ^tut\ 
[oii7] fe*5, mmsmxmnzh- 

[oi is] i 1 I f W -i: - « J ^^ 5 ^ 

t._^ , i - i ± 1 if on±|ilSS:S 

t-££LX*i#, lf^©«if»^ iWH" 5 ISC 
tt, /X/kTS£igitfc«ft^!fflEicTsiEti$^ - i r 

t , $ c , mm^^Mmum^ i. t £ ^' i -■ r ^ i ' 1 <ft 

I [01193 **»3 l ^.i" 5 f'^'tffl V 
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[0120] m& %mm mmmxa, ma<vh 

±ii- 1 5 i - -3 ^ t faeg-r 5 . 
[0121] 02 2ii, jfmmvMs ^mim\mz>m 

mm j iu y x;n« s i , m^^-ym. io 

ass i s icttLxm® 1 3 zmr-rz. ; z*>wm 

Silt /^-VElHffll 7!lSoV>-C«»ft^/X 
;n i Sr#»S*5. 
[0122] 123 (a) 2 3 (c) «^"C, ^ 

T&A;:<iWt?>, 443, *H3feMtIt3^tli, 
fflU S O G £SIJR L , H Jf% v 2 0 % t fl 5 X 0 SC */> 
■t-W&a>LfcSOGS#S:ffl^fc. 
[0 1 2 3] «9Sfil 814, E32 3 (a)ic^ti 20 
5^, *M«fiffil9±i-, W*.HEfi»*if»*Jt* 
2 3^J$*ft, 1^932 4 fc<&"?*>5. 

$110. 25 umSS-e*)5 0 ^bT, S&SSSl 8 
11(4, H&^yfWS, ^y&^-^fBScH 

[01241023 ( a ) K^-ttfcfiflftJ&fflSSE 1 8 
±lCS0GI»SrfifelHlt5fc«), WlSSl 8£@£ 
U X^- (E&5 0 /im) H/J^SOGI 

fi-ftfammm&to^-y^tt, ssi sj-^ft© 
trm t> ft £ t) » < ft a J; 5 ttss-f 5- 
[0125] ?tW*f.&y X/u 1 1 /Pb$$ 1 3 sr?tai s 

■ttz t § »B±ffltes»wrfi!i^ia 2 5 k^h*. 11 2 5 
-r <t 9 1', yx/ni ^bSMis 1 s jitntm ^ n 

fl S O Gtm 3 5 a tm < J£* s 9 , SO Gjg«©fT*lRl 
WJ£A5 9*J; "9&»t^£*< LTfctftf* £#ofc 40 
SOGjt«3 5 b tSica^aSSl 8.ht'«£tlT 

«f*«t y X/u 1 1 ^ b stttj § ixfc s o Gi§te© 

i$ 3 1 «±®JSt-S LTSO Gii?:llit?i 3- fc fl s "C 

#5o 

[0 12 6] IITIt 7 X/K73#ftii^VO - 1 0 0 
mm/sec, / ^MiMMWi^W^-i YX<D r M r J 
m ej/ fp=i00fl m©^ttTT\ «t» S O G 

(S i 02) BI^BW^l /imM&5!£ffia£:*fcT, 50 
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[0 12 7] fc^itfcjftg&ft&TGt* 
S^PStt 10 0 /t m m X'*! \ 10 0 nf ^feE^ 

roffl^oo^^ s - U' Tl . - ~ " 

V= VO / ( (t-d) +d S) (1) 
£Lfc 0 

[0128] pjxtt\ g] 2 6 so^-r £ o ttwa^t-y 

;U#i33t)t«2 2 9 mm/sect tfc. *t, DDSlSWJt 
T " n l J 11 :| fb r, L - fu ; -H ' 'i f^T^ 

6 7, 3 5 7 mm/sect Lfc D SEDt^lR, W 
ffeVX/H l ^^p±i±SSIifcSOGj§w«lia#lt 1 1 

9 , 10 0m mgl«(S(C4ofc. 

[0 12 9] ^tf)i5*»**ffi*ffl^fcS*, SOG 
jfjfoa*i)*7 Lfc#cO»aS« 1 8 ±© S O G : M 
; mUm\tnx-h-otz. a ZbK* SOGllroSi?. 

a, -r^^tjia^^o^^-y&r^^fcs® 1 9 ©sob 

ft, ^#j£«£*5^(-> SSI 8**¥*Sl^2m 

[0 13 0] $?>P, ®2 3 (b) ^ti5(-, S^J 
^r^o< ^^H^-yrTS i 02li2 5&®fi£tfco Si 
02m 2 5(?5il7ffi, /^-~y±^fc^snfcSS©li 

0. 5 0mnt*ot. S i 0 2812 5^ffi^[aa!13 

nmgistfc?, niisws i 02112 5pmm 

[0131] $ b £ x 123 ( c ) iCTPi-i 5 i^, S O 
GSr^JtL.fc(?)iP]#i'*SS^ffl^-r, S i02K2 
5±|:DUVJ6 «ft2 4 8 nm) LSWKH:3i* 
* t oRWK-ltH 2 6 ^llff 5 0 n m»jt Lfc a n "C 

a, iis'f-fi^s i 02812 smmtzttLxm-mm 

X\ $ b!c*ffi«0flfltfe v oTRWPMl2 6 Sr^fiJH" 

5^s^&5„ iwyx/H 1 ^gjiis^-^i' 

LT, SWKJhSf 2 6 ?»Jfi/l-t 5 5. i ji JS- 
L, ^oyX;H l©#i)]t 0 -7^?rm*l 3©i£^D* 
i U «T'>4 < 4 5 £ 5 icfflSP UTJtflS^tT^ fc. - » 
KMKitSl 2 6 (DBfitXlt, J Xjvid&WiM & v 
X 1 %a < , tfb WT* 1 %S < Lfc e - © ± 5 fiMfeftts 

[0 13 2] 7Xl-^\ KMPMJI2 6 1 PK - 
^T, 2 6 ±MS$i? 0 . 2bpm«^^ 

g£H^Lfc„ 44b\ gStB5±R2 6f±@^l% (ft 
§fl. 5cp) , L-v 5 ^ Mgtt@m^Sr3% Ml. 
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7cp) ttfc 0 ZbK, DUVfttt t ££S#£ffl\ 
PEB, S«SrffV\ 0. 2 5 /imUfgtOI/^^ 

->2 7iMLt 0 Emboli-, £fi*Si©¥ffifc 
-I Si .is u TffMts r: t lei ») , 

[0 13 3] 4fc, M£f«M^ 02 7 (a) £ 
[cy /;U£^fj)L4^SOG§ffi£l*L;fc 0 10 

u sog mmRtmmm v>ym K^-caz nmta 

[0 1 3 4) 82 7 (b) 11 jJirE*a£;fiS4£fc*& 
©127 ( a ) :-,.ryMi» 2 7 b - 2 7 b ^Kifto fc 

wmmxhz. i«;x/n l^ssa 8±&#ib 
tTP±ffl*rifet5^W2 8 -en 
4 9, te£te#2 8^k8ffl0*** s £^ sooiig 
sfttfc^i-, B!2 7 

(b) lI*-rJ:5i'^4 0©^*li2 8^^!C^ , 9 20 

[0 13 5] r©£5 4*A#^£i^±ih^(i, 0 2 

8 (a) l^-fiSfc, £«0rt*WW (M3 7) frb 

mmmmn (#y?,3 8) fefi^o-c, yx>i 1* 
stasis 1 8 »rtwfla^e> y 1 1 Minn^m® 
tt, so G^trteMsisffi 1 8 mm-m\t x 

l iSrfi l *lfilliaa»lb**oo v tfr-SU&T^Fft}- 30 
3r t° y ^xms £ *T , sog liSWSS 1 

ft* .fc SKIRLS. r©J:5fc&fifcfT*. 
n\ nkttwifc&x-h 5 rtf^#^»«S ^fi < 4 5 r t 
!*4<, IWfi^-t, 02 8 (b) ^TP-t-i 5 t-W 

4 0 ©&£{jB# 2 8 tmm^ 'V i '^41 

[0136] £ fc, 1 8 0^PfP 3 9 id« 1 

02 9 (a) t^t£5S-> i4 0O*SO* 4C 

9T1±S«1 8 wrtwisii:*^!'*®^^^^. - 

L4 5„ ■tr-e, 02 9 (b) \zfMrXo^, 114 00 
^fi a* v /if /4ff$$ ( ') r mm £ 4 3 i 5 Kifttt 

i- ^o^^Wit1-5I t^T'#5 0 02 9 
( b ) li^-T i 5 * v : ^ /4 Jf?=R £»f 5 £ ft , El 

2 0 (a) -0 2 0 (c) |:>TLfcfS&ffl^t«#» 
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UK (b) ft, »aste»^m^te^0"efe 

[0137] *«ffl0^ifiJB«tfttSft:i: LtSOGB 

f)Jt t> t'*fK LT ffl ^ 5 ^ , i ^#CD 

Hff^»tt3%KTt:*Sr i/j«U\ tfc, EH 

trc*>5 0 *K *i :' >ltv'^» i-i 

[0 13 8] 4*3, 7 XVKDjtfi ^J[S] K*tL 

«^|cioTtt, yX;W.)^m^i:#at°-y^ 
[0139] *H*JBf6lc*s^-ct±, a^a£«i 8± 
f^ffl^fco 0 3 0 5 C Hit i&ff^3 4 3 a , 

43bt«t9««i8 <D«ffiii« t Lxim u, am 

tt>pr«t?fc5„ WftflftSM 3 a, 4 3 bit, CCD 

iss^fcfto, ^pi&yxvn i (nm^mmm^ 

v vm^m&it^tiLxiyXw 4*5, mm 
fe vx/n i(7)tr*stfe^#.st, ^i!)*r&i^f«^!S 

3 a, 4 3 b ^[l^nT^S C t t 
[0140] [17 ^Sgff#S ^llif^ltil 

^ / x/u { p# 5 o /j m) 4- y xvnr ft^rri] t sts-r 6 

a m Sr * H-etiJlS: l - *l T- 1 S «o 4r ffl v ^ , SOG 

r©«»^*^fT^fco 4*5, ^mmm&TjsoGmm 
vm-ix mm 6 -mm t mm&z. 

I [0141] Wj!p}<D y *M&&%& VO ^ 1 0 0 mm 

/sec, y xyucojffs u -e»#ft t° v ^ P ^ 1 o 0 ^ 

mO^TT, «f^»SOG (S i 02) Plpm 
>&3SOG»DStaiSG0 Sr*^>fc D ^£??g*, St 
m»G0 ri, 5 /i 1 /secffeofc 0 
[ n i 1 ] 

iilS^TP£ttJ*G«fc$*-t«S:^ofc 0 qtttifiG 
(DUSd 1 0 ii 1 P^.Tif V\ 1 0 0 m m 2 fi«ff WOO 

ffiftGlr 

3 G = G0 ( U-d) +dS) (2) 



(14) 

25 

t tfco 

[0143] ^mmmvrmmmt, m 3 1 i^-tx 

£|$?&;h,tf , &ft{fe*&/X/P5 2 a~5 2 

g ^E?iJ$tl-CV^ 0 X,W5 2 a ~ 5 2 g 

mti, &immmx >^ * a 1 1 1 

iot, ^IW / X/W 5 2 a ~ 5 2 g ©Bfcltifr 

[0 14 4] J$g|©ig, StSl 8±<0»» ( i lfcS»£ 10 

CT, iW/ X;U 5 2 a ~ 5 2 g i^^n-Pil 
Pjtffift^xTSOGt$i$?rR±ffiU SOGl«lL 

t. is«5 3, 5 4, 5 5 t±, zft^timmm 

ft, IMIfil 8±^^-V|SH-x-~^l-S^#^ 

[ii^nfcMSBtt*iij£i:-c, S (2) »«<DHi* 

|0 14 5]mtf, 03 2 (a) M^HiM^- 

ymmzM®, mmm&7 5%xh%k%<D*t 

#5 0%, 12%»IStll WMffiML 8 
7 m 1 / s e c , 1. 4 0 m 1 / s e c t Lfc 0 fc*5, 
[S3 2 (a) tfc^T, ««6 4a~6 4gtt. We 
H$?f*M^>5 2 a~5 2 ga»P>ttft3ftfcSOG 

[0146] 5 2 a - 5 2 g *»t>ttffl £ 

oTlv^ofc,, ^©S, 1 8^7R¥*"[^]l-2mm 

[0 1 4 7] , ■ * > 1 ;u 

2 (b) ^fj;5i^ S i02&5 6£^fi£Lfc. S 
i 0Zm5 6 tOUff-ii, /<*->±fH5£fl5fifc$iXfcK© 

sir^o 2 3 lu i < [U'.r- 1 - * 

-30, 5 0^mffcot„ SffiS-ffiJi^tMiailSnmS 
J&T'fc ^ , mm^Wl S i 0211 2 5 3«3K« 1 4C 

[0 14 8] f|63Mi^fil^ SOG* 

MLt©tPli£*SI*ffl^t^ S i 02H5 6± 
j;DUV^c {Sft2 4 8 nm) KMl<fcMP5lt®S^i> 

* , iSflc©ti:til*G SrDDW-C 1 %'>fc < fiSt? 1 < 

l fc, r co x i f^±mmammwMWi^ x >? m 



) ^BB 2000-79366 

26 

[0 14 9] RMPM:8lfcR«^fe«^ 
t, EltKH:K±tSfJf 0. 2 5m mJ)V^ MttJK 

p) , kS?*hgtliH$££3% (ttitl. 7cp) t 
Lfc. DUV3fc(CJ:5»3tSrm\ PEB, £ 

fc&fft\ 0. 2 5 fimimmwy^ Y'<#-^*ffi%. 

Lt D ai© i b fc, »fe-f i « £SS & < ft 

rr -] - l : i f >"*ij#tt» s 3 nm^rt 

[0 15 0] - - ^ MtJ- nt*HJl\ »±tti/x 

/vA^cofl±ai»fr-5£!'L, mm±^?hti ^m^g 

[0151] ftfc, ±ESteJfltPS^^^ 
s o G «f»I ffi ^fc*s , - titPI 6 1 o Tiift 

20 tiib mmm- t l v ^ 
as, <D@jg#*ii 3 %etTt*>5 - 1 l - 

[0 15 2] 

30 [oi5 3]it, mmmmmx'^ mm; ^> 
-r '\%r^- l 1 -pi " J JI ? " nt Fip ' 

[0 15 4] ifc, 9 ft«P6fi, fSfrff- 

[0 15 5] *Wf4, ^H^H, ffflSs^ML,*^ 

[0156] ;:j±w. : - " .--^pq ■ ^ 



27 

[0157] Willie, %7ntmm%m^ti&> 

$Ltshtz;<?-y\cx m&^tm £ n 5 - t * < , '< 
?-ym^ tzmtmm^h ommmoM £ *m-\-~r 

[0 15 8] 

-C£5. *|§Pj3i'iftft\ 3£« 

j,;:^i-- ; f 3 i*SC SS±l'^$ftfc/^">^ 

ii j; 5 mat:*** fts r 1 a < , miav^-f n©ffl«-c 

[01] (a) - (c) ft, *HK»fn^M»^ 

[E2] mmm^v vmmmhmm^ 

[0 3] (a) ~ (d) ft, «HB«#**&*=5'^rt© 
[14] (a) - (d) ft, |||[SE«#&j£ffif£«£ffl^ 

[[15] (a) , (b) ft, /^-yfi^M%^+5 
[0 6] (a) ~ (c) ft, «EflcK3IWfc*S#lEl»Rffl5=S: 
[17] (a) ~ (c) (1, jtf^&tttttSlSfcftftlEMK 

[0 8] V ttlt §B t ««« 

[19] M£«««^ ' Y\zx&&±m#&&& 

5 Q 

[010] £ £b ^SftKitS*W-r5iuEffi*«*t^^ 

[si i] '-"u^tV ^twsps^mii* 
[012] / x/w t ffi^iBr^®^ 2 m 

[013] y X* t 3 If 

[014] x^afiftMS»^4# 
[bib] x> t mmm<»% s « 



;) #Pi 2000-79366 

28 

[016] (a), (b) t±, a#*Sfffl5t^y^- 
[017] (a) - (d) ft, *?ffl^2W nv;- 

0Xfc5 o 
[ 1 1 

ttW^-^ ]>£fflPfciM«S«I&l^Xfl£ 

*-rgsxt>'**«» ffi0 x h s . 

[019] Mft^JgcCMtTtafrroWl^tT^ft^^ 

[0 2 0] (a) ~ (c) ft, *^©^5*» iff 

So 

[0 2 ] ] 7i ac r^£gX«LfdfMll©I&il 
[0 2 3] (a) ~ (c) ft, wEltSI^^feS 

mas«±-«jtsixm^^-rsffiwRffi0^fc2>o 
20 [024] mmmmt^ni-mm® j 

[025] & jfltftSrtttiJ i * & 

[02 6] ffi3lggU»»^~M^t^*« 
y X>^^WI^f'J^^t0"t"fe5 o 
[0 2 7] (a) l±, «fri*B#(7^asffi.Xii^-rs 

»ft:#tftyX/KO#|llglSS:*i"0'C*>5 o (b) 14, 

j^«g««iSriB0Xfc5„ 
30 [0 2 8] (a) ti, 

0T'*)5 O (b) ft, Bi|fefeSS««lTffi0T-fc6 o 
[02 9] (a), (b) ft, »fflS«£*5tt5^Jl 

[0 3 0] H&WI^Jt^^5lufE'l*^S««ltlr 
[0 3 1 3 SSOjgft:^/ 

[03 2] (a) ft, jm&&±.V>W&'*?-^#? 

h a (b) ft, 03 H^Lfc^SSf-^&fi^ft 
fcSS«ifffi0^fcS o 

[033] ( a ) , ( b ) ft , ^morm J XiWMfc 

[034] (a), (b) ft, «^jW^VX>(7? 
*J5St^^t0^fo^, 
[0 3 5] «®^*ggT#fit^ftfcff|roS®Sr^t 

ISfS0T-fcS o 
[03 6] (a) , (b) ft, 03 5[IT^ ^ 
50 t y 7P"feaLfc*^©K®ff^i**'t»fffi@"t : 'fe 



29 

i o-m\m^=- y v 
i i-mm@/x;u 

1 2 a, 1 2 b-mW f M\U 
1 3-W 

Ha, 1 4b-I^^-> 

1 5 ••■MlStK 

i , b®mn 

1 8-fMll 

1 9-gffi 

2 0 t 
2 1 -$ftff£ 

2 2-mmmm 
2 3 -mm 
2 4-wm 

25-Si 02K 
2 6-RWB&JtK 
2 7--V'^^ h^ — ^ 

2 8-**jfii«« 

3 i -/^-yff^^ii 

3 5a ■■•SOGfiffi 
3 5 b-SOGjgiK 
3 6-SOGli 
3 7-S«^«©M«S 

3 8-£1SrtOTJ 

3 

4 0-1 

4 2-75>f>^h^-^ 
4 3a, 4 3 b-ilft 1 ^!-^' 
4 4-llftl» 



30 

* 5 1 a, 5 lb-'*?->mfr® 
5 2 a -5 2 g-"«KI^> 

5 3, 5 4, 5 

6 o--«l«j«gS 

6 2 - n 2 I- ,f iV^Irl 
6 3 a, 6 3 b-)R*lE!lRSS 
6 4 a~6 4 g-gift 

? 2 a, 7 2b-#*»*#ttttS5 
10 8 0-»«^^ 

8 2-3t»WW 
8 3-#SW*P 

s 4 a •••'! w.; 

8 4b-jST**£# 

8 5 a, 8 5 b'--StL|iS±$E 

9i a , 9i b-mmmn 

9 i-««ir> 

20 9 5--«MM^*> 

111-11 7-'»^> 

i2i~i 2 



I 4 I 

1 5 1 

1 6 0 

4 1 1 

4 1 2 

4 1 3 

16 11 



EEPii^J 
■\mMmm. 

i.- v.x 



1612-V^ hltPIMl 



[112] 




111 HZ 113 H4 115 116 117 

if I i if ii / ip t r 



l\ | II 



(17) 



2000-79366 



[H3l 



= 

(a) (b) (c) 



□ 



[0 5] 




119] 



[04] 

111 112 113 114 115 US 117 



4* 



111 112 113 114 m 116 117 



42 413 



[0 6] 



.60 




[01 0] 

j~L.11 



[in] 



[01 2] 



en c=n □ tz=3 c 
O o D o 
era c=3 i=3 cza c 



□ ODD 



